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F I G. 3 



Cel I stack temperature 


5°C> 


5°C^ 
15°C> 


15°C< 
25°C> 


25°C^ 


Target concentration 


lOwtK 


8wt% 


6wt% 


5wt% 
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F I G. 4 

(a) 



"^^^ Cell stack 
Tar ger\tempe rature 
temperature^\^^ 
raise time 


5°C> 


5°CS 
15°C> 


15°C^ 
25°C> 


25°Cg 


5 minutes 


16wt% 


14wt% 


10wt% 


6wt% 


15 minutes 


10wt% 


8wt% 


6wt% 


4wt% 


30 minutes 


8wt%. 


6wt% 


5wt% 


4wt% 



(b) 



£ 50 
I 40 

= 30 
20 
0 



Target temperature raise time 5 minutes 
Target temperature raise time 15 minutes 
Target temperature raise time 30 minutes 
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Example: case where ambient 
temperature is 20°C 





15 

Time (minutes) 
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F I G. 5 



Amount of Charge in 
Secondary Battery 


10% g 
25%> 


25%^ 
50%> 


50%g 


Target temperature 
raise time 


5 minutes 


15 minutes 


30 minutes 



Target temperature raise time 5 minutes 

Target temperature raise time 15 minutes 

Target temperature raise time 30 minutes 



Cell Stack 
Temperature 




5 15 30 



Time (minutes) 



Cel I stack 
Amount ^^temperature 
of Charge ir«^^ 
Secondary Battery 


5°C> 


5°c^ 
15°c> 


15°C< 
25°C> 


25°C^ 


10* ^ 
25% > 


16wt% 


14wt% 


10wt% 


6wt% 


25%^ 
50% > 


10wt% 


8vrt% 


6wtX 


4wt% 


50%^ 


8wt% 


6vrt% 


5wt% 


4wt% 
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F I G. 6 

(a) 



Temperature Difference between 
Cell stack and Ambient Temperature 


0°C^ 
10°C> 


io°cs 

20°C> 


20°C< 
30°C> 


30°C^ 


Amount of Correction 


10cc 


15cc 


20cc 


25cc 



(b) 



Amount of Charge in 
Secondary Battery 


0%^ 
10%> 


10K3 

25% > 


25%^ 
50%> 


50%^ 


Target Concentration 


Do not 
start system 


16wt% 


10wt% 


8wt% 
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Input Amount Deter mination Subroutine 

.S31 



Detect ce 1 1 stack 
temperature 




Set target temperature 
raise time 



Detect 2nd-battery 
charge amount 



S45 

, I I , 

Detect ambient 
temperature 



Determine target ^-S35 
concentration 



Determine amount S47 
of fuel input 
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Determine amount 
of fuel input 






Input fuel 






Write in memory 
as necessary 








Shut down system 



-S63 
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FIG. 10 



Target Concentration: 6wt% 



Concentration of Methanol Aqueous 
Solution at the end of generation 


0wt%g 
2wt%> 


2w« 
4wt»/ 0 > 


4wt%^ 
6wt%> 


6wt%^ 


Amount of Methanol Fuel Input 


200cc 


160cc 


120cc 


100cc 
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End of 
generation 



FIG. 11 
^S71 



Ambient temperature [^-S73 
detect ic 




Determine aqueous 
solution concentration 



-S79 



Determine amount 
of fuel input 



^S83 



-S85 



Write in memory 
as necessary 



,S87 



Shut down l^- S89 
system 
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FIG. 12 



Amb i ent 
Temperature 


10°C> 


10°C^ 
20°C> 


20°C^ 
30°C> 


30°CS 
40°C> 


40°C^ 


Target 
Concentration 


8wt% 


7wt% 


6wt% 


5wt% 


4wt% 
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FIG. 13 



Temperature 
Range 

(°C) 


Temperature Raise 
Reference Gradient 
(°C/min) 


Amount of 
Fuel Input 
(cc) 


60 - 65 


0. 5 


3 


50 - 60 


1. 0 


4 


40 - 50 


^yr 1.5 


6 


30 - 40 


y 2.0 


8 


20 - 30 


/ » 


10 


0-20 


y 3.0 


12 
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Commence 
startup 
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FIG. 14 
/-S101 



Detect cell stack L^-S103 
temperature 




Move to normal ^-S121 
operation 



'"Predetermined"^ ^ NO 
time passed? 
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FIG. 15 



Operation 
Signal 



Fuel Pump 



Detect Fuel 

Cell 
Temperature 



Fuel Gel I Temperature 
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S151 



S153 




Move to normal 
operation 



^S173 



Detect temperature differe 
(Target vs. Detected) 



P control : 
Calculate amount of fuel input 
based on temperature difference 



-SI 57 



-S159 



I control: 
Correct amount of fuel input based or 
accumulated temperature difference 



D control : 
Correct amount of fuel input based 
on difference between current 

temperature difference and 
previous temperature difference 

znz 



-S161 



-S163 



Determine amount 
of fuel input 



Determine operation 
s i gna I x 



-S165 



^S167 



Drive fuel pump 


_^S169 


to input fuel 








^A^S171 


'""Predeterm i ned^- 


NO 


•^time passed? 




[YES 
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